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In my experience the commonest cause of inflammation of the orbit of nasal origin is suppuration of the frontal sinus in adults, and ethmoidal suppuration in children. I have not seen any cases of antral or sphenoidal suppuration extending to the orbit. Extension from the antrum to the orbit, in the adult, is usually due to a new growth. The pus from the frontal sinus bursts through the thin bony floor of the frontal sinus, just to the inner side of the supra-orbital notch, and an orbital abscess is formed between the bone and the orbital periosteum. Similarly, pus from the ethmoidal cells tracks through the thin os planum or inner wa,ll of the orbit, usually near the posterior edge of the lacrimal bone. In a few cases the pus is near the foramen of the anterior ethimoidal artery. The abscess in both ca,ses is like a collar-stud, a collection of pus lies between the bone and the orbital periosteum, and a second collection is situated in the affected nasal sinus. It is essential to (irain both collections of pus, and particularly that of the nasal sinus. It is also important to respect and avoid injury to the orbital periosteum which forms an effective barrier between the abscess and the delicate orbital contents. In some cases, cedema only of the orbital tissues occurs, without abscess formation, and in such a case, drainage of the causative nasal sinus by an intranasal operation alone is sufficient and results in a disappearance of the cedema.
Frontal sinus suppuration produces a characteristic downward and outward displacement of the eyeball, and the maximum swelling is over the floor of the frontal sinus and at the inner third of the supra-orbital ridge. Ethmoidal suppuration displaces the eyeball outwards. This displacement of the eyeball is almost diagnostic of sinus suppuration which has extended to the orbit. Examination of the nose in the great majority of cases reveals signs of sinus suppuration, and pressure on the external swelling may cause pus to exude into the nose. On the other hand, a mucocele which is a closed distension of a nasal sinus, resembles a tumour; it may show no signs of inflammation, and the nose is frequently normal.
When the cedema of the orbit is great the more serious condition of cavernous sinus thrombosis is feared. In the early stage of thrombosis, the differential diagnosis may be difficult, but a, patient with cavernous sinus thrombosis is desperately ill with frequent rigors, and the cedema is soft and has a bluish tint which extends to the other eye and face. CEdema near the mastoid emissary vein is sometimes present. Diplopia and paresis of an ocular muscle are early signs. The pupil is dilated and inactive; blindness is rapid in onset and-most important-a primary source of infection, such as a boil of the face, or middle-ear suppuration, is present.
A brief reference should be made to the four cases of injury resulting in haemorrhage into the orbit, wNhich was followed by suppuration. Three of these were due to direct blows. In one case the roof of the orbit was fractured and three weeks later a frontal lobe abscess and meningitis were found, terminating in death. The fourth case of injury was one in which cellulitis developed after a vigorous nasal operation for extensive ethmoidal disease with perforation of the orbital wall.
Tumours of the orbit, or of the optic nerve, have been mistaken for an orbital abscess, especially when nasal sinus suppuration and a tumour existed together, or rather, when the condition of the nose suggest sinus disease. I have seen one case of a tumour of the optic nerve in which the sphenoid and posterior ethmoidal sinuses were explored because the nose was not above suspicion, but with a negative result. The differential diagnosis is made in these cases by a process of exclusion.
CEdema of the upper eyelid, as a result of a septic infection of the scalp, is wNell known and characteristic. The treatment of an orbital abscess arising from the nose is always urgent, and more urgent than that of an acute mastoid. The indications of an orbital abscess are an increasing and brawny oedema of the eyelids and conjunctiva, a fixed and displaced eyeball, and excessive pain. Pressure on the swelling of the orbit may cause pus to 53 Section of Laryngology 1399 exude into the nose. When an abscess is present there should be no hesitation in establishing adequate drainage. The cornea must be protected from abrasions: when the patient is being anaesthetized, castor oil is dropped into the eye, and before making the incision the eye is closed by a stitch passed through the loose skin of the eyelids. At the end of the operation the stitch is removed and there is no subsequent stitch scar; this is important, because perforating ulcers of the cornea have occurred from septic abrasions. The pressure of a tight eye-bandage may also cause an ulcer of the cornea. An incision is made along the inner two-thirds of the supra-orbital ridge in the line of the eyebrow, and carried down below the inner canthus. The incision must be long enough to obtain a good access to the site of the abscess. With the complete arrest of haemorrhage, gentle retraction, and a little dissection, the origin of the abscess can be easily inspected. The stab incision and thrust of sinus forceps is insufficient and uncertain. It often fails to find pus, is usually made too low in the eyelid, and may perforate that important barrier and protector of the orbital contents, the orbital periosteum, and so spread infection.
In some cases the cedema of the orbit has been slight and confined to the upper eyelid, and no suppuration within the orbit has been present. A number of such cases have been recorded, in which conservative treatment has been sufficient. During the early acute stage, before suppuration is present, conservative treatment is advisable. Children with sinusitis are more susceptible to cedema of the orbital contents, and most of the successful cases of conservative treatment have occurred in children. Hence this treatment should be tried first, in such cases.
On the other hand, an operation is indicated if the patient is not responding to treatment, if the temperature remains raised and there is definite suppuration, and, particularly, if there has been a previous attack of sinusitis, or an acute exacerbation of a chronic sinusitis with severe pain. If the suppuration is confined to the nasal sinuses, an intranasal operation alone has been successful in spite of the cedema of the orbit. The difficulty is to be sure that there is no pus within the orbit, as a second operation to evacuate this abscess may be necessary. Thirty-seven of the above-mentioned thirty-nine nasal sinus cases were operated on by the simple unheroic external operation, and adequate drainage was established into the nose. One slight case recovered without operation. Thirty-four of the operation cases made a rapid recovery and were highly satisfactory. One patient who had had a previous incision through the upper eyelid, already had meningitis when admitted, and died. A second patient died of superior longitudinal sinus thrombosis. A third, an emaciated and feeble elderly woman, died fifteen days after operation from almost a gangrene of the orbital contents.
The complications were few; in one severe case with a dilated pupil, the pupil subsequently developed optic atrophy and blindness in spite of a rapid recovery after his operation. It is interesting to note that in two cases of some duration optic atrophy developed. In one of the early cases the patient lost his eye owing to a corneal ulcer. In three of the cases there had been a simple incision before the operation described above was performed.
Summary.
About 72% of the cases of orbital cellulitis arose from nasal sinus suppuration.
Orbital cellulitis and abscess is a dangerous condition, but there is a considerable variation of its severity.
The decision when to operate and whether an intranasal or external operation should be performed needs careful consideration.
When there is an orbital abscess the simple external operation should not be delayed.
The operation should be gently and carefully performed to establish drainage, with 1400 Proceedings of the Royal Society of Medicinte 54 counter-drainage into the nose. No radical operation, such as exenteration of the ethmoid, is necessary or advisable. Thirty-four of the thirty-seven cases treated by the external operation made a rapid and satisfactory recovery. Two of the three fatal cases were doomed before the operation was performed. In the third fatal case, an intranasal operation was performed first and the external operation was too late. BIBLIOGRAPHY BALLENGER, H. C. (1932) , " Orbital Cellulitis and Abscess Secondary to Sinusitis ", IlliflOiS M. J., 61, 128. BABBITT, J. A. (1930) , "The Diagnostic Problem in Orbital Celliilitis ", Ti. Am. Laryng., Rhin., and Otol. Soc., 36, 225. GREENFIELD, S. D. (1934) , " Acute Sinusitis in Childreln, associated with Orbital Complication.
Conservative Treatment, Report of 10 Cases ", Laryngoscope, 44, 683. Kingdomt, 49, 195. S. H. Mygind (Copenhagen): 'Acute cellulitis, or acute swelliing of the orbit, has for many years been an object of special interest to me. In 1920 I published a paper, based on 35 cases, in the Archiv. fur Laryngologie, 33, 189; I have now also collected my cases for the last fourteen years. This period covers 86 cases of acute swelling of the orbit, which will be the basis of the following account. sitis.
EAR DEPARTMENT, COMMUNE HOSPITAL, COPENHAGEN
An orbital cellulitis or orbital swelling is only present if there is an increase of the content of the orbit, causing a protrusion of the eyeball. In dubious cases the examiner should stand behind the bed-head of the patient, compare the position of both eyeballs from above, and determine, with one finger on each side, the exact relation to the supra-orbital margin.
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It is often difficult-and sometimes even impossible-to decide whether a swelling of the orbit is caused by a sinusitis or not, even in fatal cases. A history of nasal discharge is often wanting. Often little or nothing abnormal is seen on rhinoscopy, and aspirating and syringing the nose otherwise a valuable method-may reveal no pus. This may be owing to a closed empyema or to the causative sinusitis being slight. I have operated upon cases of subperiorbital abscess in which there was only a slight swelling of the mucous membrane, or pus only in a single small ethmoidal cell.
A skiagram is often difficult to procure, on account of the state of the patient and the wa,nt of time. Besides, the external swvelling may disturb the result, and even a negative finding does not always exclude the presence of sinusitis.
When no sinusitis is found the cause is sometimes obscure. The origin may sometimes be a hidden nasal or sinus infection, especially in the ethmoid. In my former paper I have described some cases as probably due to a tenonitis. I have not seen such cases recentlv and now I should prefer simply to say that the orbit sometimes reacts in certain latent infections. In three or four cases there was a historv of measles.
There is, further, no single sign which enables a distinction to be made between a simple collateral oedema and subperiosteal abscess. Abscess may occur at any age. It is not necessarily accompanied by fever, even in fatal cases. Localized tenderness of the orbital wN-all, tenderness of the eyeball itself, localized palpable infiltrations, pronounced chemosis, pronounced or localized fixation of the movements of the eye, displacement of the eyeball downwards or outwards, have all been regarded as signs of abscess in contradistinction to simple oedema. None of these symptoms singly is, however, decisive. That I have been able to be more conservative in the second than in the first period is only due to increased experience and better clinical judgment. One thing, however, I should like to point out, for which I am indebted to Professor R0nne, the ophthalmologist. In scarlet fever, in which orbital swelling of the most alarming proportions sometimes occurs, conservative treatment is nearly alwayrs successftil. This recalls the spontaneous disappearance of the enormous glandular swellings of the neck after a scarlet-fever tonsillitis.
The presence of an cedema and not of an abscess does not always mean that operation is unnecessary. The sinusitis itself may indicate it, not to speak of later intracranial complications. Therefore, in the presence of alarming symptoms, rather operate once too often than wait too long.
Where the great danger lies is in the intracranial complications. These often evince no characteristic symptoms until too late. The frontal lobe of the brain is a dumb area and a meningitis only gives rigidity of the neck or Kernig's symptom, when it has reached the posterior fossa and so has become fatal. Therefore, on the slightest suspicion, especially on a sudden rise of temperature, a lumbar puncture should be performed immediately.
To the inexperienced operator I advise a wide incision of the orbit, permitting an extensive survey of its walls, to avoid the risk of missing an unusually situated perforation or aberrant ethmoid cells far back in the vault. In children under 5 years the frontal sinus is generally not yet developed, but otherwise I prefer to open not only the ethmoid, but also the frontal sinus systematically. We generally have to do with a combination of two or more sinuses.
The experienced operator, on the other hand, will often be able to get through with a small incision which will afterwards be hardly noticeable. It is surprising how good an exposure can be obtained by pushing the borders of such an incision in one or the other direction.
In osteomvelitis of the frontal bone, whether in connexion with a frontal sinusitis or not, the ordinary methods of operation do not allow a sufficient exposure to eliminate the whole affected area without leaving disfiguring scars and impairing 57 Section of Laryngology 1403 the action of the forehead. I have therefore made use of another method. A long incision is carried down to the bone, behind the borderline of the hair, from one ear to the other. The frontal part of the scalp is then turned downwards in one large flap, exposing the w%Ahole forehead. A few forceps are enough to arrest, the bleeding.
The diseased bone can be removed as radically as is necessary-forward as far as the orbital roof and the cribriform plate. and backwards as far as the sutura, coronaria. It will often be necessary to remove the superciliarv arch, and if so, the other side also has to be resected in order to obtain a satisfactory cosmetic result. The flap is put back in its original position, but only fixed very loosely by one or two stitches in the middle line. On both sides free drainage is established by gauze and indiarubber plates (made by splitting ordinary wide drainage tubes). After some days the incision in the aponeurosis may be further stitched by degrees. The final scar is concealed beneath the hair. The action of the frontalis muscle is preserved and the resected bone is reproduced. Only the profile is, in some cases, altered.
G. H. Howells: Orbital cellulitis may arise as an extension of an acute or chronic sinusitis. The commonest site of the primary infection is in the anterior ethmoid.
At first it is a pure cellulitis and is not localized by any well-marked line of resistance, except the periorbita which checks the spread of infection into the orbital fat. At this stage, therefore, it is unwise to embark on any drainage operation as by so doing one is running the risk of opening up fresh tissue planes wrhich w-ill become infected, with disastrous results.
One should, therefore, be as conservative as possible and endeavour to establish drainage of the sinuses by the natural route into the nose. The use of inhalations, sprays, &c., with puncture and lavage of the maxillary antrum, causes a reduction in the congestion and cedema of the mucosa of the mid-turbinate region and allows pus to escape. The antral puncture should be repeated daily and these measures w.Nill usually lead to a diminution of the orbital symptoms, the oedema and the (lisplacement of the eye becoming less.
If suppuration ensues the abscess will be felt as a tense swzelling at the inner angle of the orbit, behind and above the lacrimal sac. By this time localization of the infection will have taken place and one may safely drain the abscess through an incision around the inner angle of the orbit. The anterior ethmoidal cells are then opened into the orbit and the anterior one-third of the mid-turbinate is removed through the nose. This completes the first stage of the operative treatment in an acute case. In doing this one is only following the natural process of cure, as is seen in those cases in which the patient has allowAed the abscess to burst externally, perhaps several times, before seeking advice.
The usual external ethmoidal or frontal sinus operation may be done twAo or three weeks later, when all dead bone must be carefully looked for and removed and all infected cells opened up.
When the condition arises as an extension of a chronic sinusitis the onset is usually less dramatic and suppuration occurs almost at once. The orbital swelling is therefore inore localized and the general symptoms are less marked. Conservative measures are of no value in such cases and a radical exposure of the frontal sinus and ethmoidal cells must be carried out. The sphenoid should also be examined and, if infected, opened up and drained.
In young children suppuration rarely occurs if treatment is begun in an early stage. Resolution usually follows such treatment but a close watch must be kept for cerebral complications, as these may occur after the cellulitis has appa,rently suibsided.
In cases secondary to osteomata of the frontal sinus or ethmoidal labyrinth, a 1404 Proceedings of the Royal Society of Medicine 58 drainage operation should be performed and the tumour removed when the acute stage has subsided.
F. C. W. Capps: A patient cannot be considered to have orbital cellulitis unless proptosis is present, indicating an intra-orbital phlegmon or abscess. This will exclude numerous cases of cdema of the upper eyelid and supra-orbital region, associated with acute frontal sinusitis, in which there is no true involvement of the intra-orbital tissues. A large proportion of these cases clear up by the usual local and general measures or limited intranasal operations.
When, however, the globe of the eye is displaced, we are dealing with a spread of the infection beyond the bony confines of the original nasal disease. Test of displacement is described in Parson's " Diseases of the Eye " as follows:
"The patient is seated, the surgeon standing bshind him. The surgeon holds the patient's head in such a manner that he looks straight dowtn the nose. He then rotates the head backwards until he can just see the apex of one cornea. If he can see more of the other cornea, that eye is relatively proptosed."
Suppuration is a definite indication for external operation, but it is often not easy to be sure that suppuration has occurred. When in doubt, I do not hesitate to incise the orbit, as there is no danger in so doing and with due precautions such incision leaves no disability after healing. In doubtful cases I prefer the approach favoured by ophthalmic surgeons in draining orbital cellulitis and leave the periosteum alone.
During the last two years I have been concerned in the treatment of seven cases of orbital cellulitis associated with nasal sinus disease. Of the seven cases in question, two were treated in the acute stage by orbital incision alone. Two others were treated by orbital incision and limited intranasal surgery but within a few days both had to have extensive surgical measures for osteomyelitis of the frontal bone and extra-and intradural abscess. The fifth case resembled the last two so closely in onset and appearance that I operated at once in a very radical manner. The sixth and seventh cases were somewhat unusual, in that the orbital swelling and proptosis had appeared and disappeared before I was called in, although the condition of the patient in each case was becoming more grave. Owing to suspected intracranial complications, extensive surgery was carried out in these two cases.
(1) The first patient was a girl aged 21, with fourteen days' history of trouble around the left eye, attributed to such varying causes as a stye, a bee-sting, and sunburn. She was admitted under the ophthalmic surgeon, having a tender swelling of the whole orbital region and proptosis. There was no fluctuation. The left side of the nose was full of creamy pus and there was pus in the postnasal space. X-rays showed opaque left frontal sinus, ethmoids and antrum. W.B.C. 20,000. Culture gave a scanty growth of Staphylococcus aureus. I saw the patient the day after admission and advised orbital incision into the extraperiosteal tissues only. This was delayed for forty-eight hours and was then performed by Mr. Foster Moore and a glove drain was inserted. No pus was found. The next day the patient was very ill, vomited, and was incontinent of urine and fseces. On the fifth day she was delirious; on the sixth day she had two fits, with flexion of the left elbow, turning of the head, and conjugate deviation of eyes to the left. Dr. Chandler advised against lumbar puncture. On the seventh day she suddenly improved, became rational, and asked for food, and pus came from the wound. Recovery was' uneventful. A fortnight later the left antrum was punctured and mucopus washed out. A fortnight after this it was again washed out and was clear and there was no sign of pus in the nose. She then attended hospital as an out-patient with the fistula sometimes closed and sometimes discharging. Four months later she was readmitted Section of Laryntgology and the left fronta-l sinus was cleared of granulations, debris and some smiall sequestra. The cavity wa, s packed open with bipp; a fortnight afterwards it was clean, and the infundibulum was patent. Secondarv suture. Two months later there was an abscess in the w ound. X-rays showed for first time a sequestrum in the centre of the frontal region about half an inch above the highest level of the frontal sinuses.
An incision was m ade over this area. the outer table of the skull was excised and part of the frontal crest which had sequestrated wras removed. The wound has remained soundly healed for overa, year.
(2) In the second case, the patient, a woman aged 34, gave a history of chronic right-sided nasal trouble for over ten years, and of severe right hemicrania for several weeks. She was admitted to hospital, having pain and tenderness over the right antrum, right proptosis and cedema of both lids-greater of lower than of upper papilloedema of both discs, and veins engorged on the right. X-ray examinatioil revealed opacity of the right antrum and ethmoids and the lower part of the right frontal sinus. The proptosis increased and demanded an orbital incision and aspiration of the right antrum. Recovery was uninterrupted and a subsequent antrum lavage was clear. There has been no trouble of any sort for eighteen months.
(3) The third case was in a girl aged 20 who had toxic goitre and had had a partial thyroidectomy three months before. She walked up to hospital with acute right orbital cellulitis, after a history of one week's severe cold. At operation both frontal sinuses contained pus and on the left was a subperiosteal abscess spreading to the external angular process. Progress was complicated by thyreotoxicosis. and the patient seemed aphasic. Eight days later an extensive forehead flap was cut and osteomyelitic frontal bone was removed revealing extradural pus over the left frontal lobe. The patient died three days later. Post mortem, subdural collections of puis were found over the vertex, especially anteriorly and to the left and on the under surface of the frontal lobes, especially the left. Culture-haemolytic streptococci.
(4) The fourth case, in a girl aged 15, was rather similar. She had had influenza ten days before admission, and pain and swelling of the right eye for two days. The right frontal sinus was drained externally and the right antrum aspirated. Almost a week later a large flap and an extensive area of osteomyelitic frontal bone were removed. An extradural abscess and a leaking intradural abscess were found over the left frontal lobe. The rest of the history is mainly neurological and concerned with efforts to finid intracranial pus, until the patient's death over two months later. She developed a large cerebral hernia on the left side, but for long periods waswell and seeme(I to be recovering.
(5) The fifth case wTas sent up as one of reinal cedema but the patient had a right orbital cellulitis and a temperature of 102°, after one week of aches and pains and no previous nasal trouble. She came within a week of the two previous cases and looked so like them that I at once turned the whole forehead back and removed the anterior walls of both frontal sinuses. There was pus under pressure in both of them but no evidence of spread to surrounding bone. Within a week all was clean and the infundibula, were both patent.
(6) and (7) The sixth and seventh patients w-ere children and both, when seen, had become very ill; one was comatose with neck rigidity, and cherry-coloured with septiccemia, and had a right hemiplegia, and the other was irritable and septicaemic and had a left hemiplegia and altered areas of sensation. They both had almost certainly a thrombosis of the superior sagittal sinus spreading to the cortex. In the girl, aged 61 years, I found a small deep frontal sinus full of pus on the side of the affected eye, and a bead of pus over the venous sinus, with some osteomyelitic bone. With open packing she made an amazing recovery and the wound fell in rapidly.
When she was first seen there were 75 cells in a sterile cerebrospinal fluid.
The boy, aged 7, had a normal frontal sinus and no evidence of bone disease.
Wide frontal decompression, however, improved his general condition greatly. Later 59 1405 1406 Proceedings of the Royal Soctety of Medtctne 60 a puffv tumour developed over the vertex aind when this was opened and diseased bone removed, a track of pus was found running deep down and to the right in the motor and sensory area. This patient is improving steadily. E. Watson-Williams said he always maintained that there were two quite distinct states. In one there was infection possibly actually an abscess-between the bony wall of the orbit and the periosteum, a peri-orbital abscess. There might be some palpebral cedema and chemosis, but the orbital tissues were not actually infected; in this condition the eye was of trivial importance, and the sinus disease and its possible complications dominated the situation.
It was far otherwise in the second class, in which actual infection of the orbital tissues led to cellulitis in the loose tissues and fat of the orbit, or to abscess formation therein. This was the true " orbital cellulitis "-a dangerous condition, not only because of the possibility of complications elsewhere, but also because of the threat of severe damage to the eye. Fortunatelv the second condition was much more rare than the first; he could recall dealing with only eight cases of it, and in two of these the sight of the eye had been lost before he saw the patient. In these cases early and active surgical intervention was essential.
The problem was, then, how to tell at the outset, when proptosis and palpebral edema were present, which of these two very different conditions was responsible. His own teaching was that in peri-orbital infections, though the eye might be pushed forward, it was displaced also outward, or outward and downward; palpebral cedema was more in evidence than chemosis and there was, as a rule, only small interference with movements of the eyeball. On the other hand, when the orbital tissues themselves were the site of active infection, the eye was displaced mainly forward, chemosis was very conspicuous, and there was early great limitation of movement.
In such cases of true orbital cellulitis he had not had the opportunity of trying the effect of prontosil. His advice was to open the orbital tissues and, even if actual pus was not found, to insert a drain and then to employ heat, whether by kaolin poultice or the more fashionable ultra-short-wave treatment. Either helped to promote suppuration, which was what was needed. It might even be necessarv to use more than one incision, to drain multiple abscesses.
W. Stewart said that he had been waiting to hear someone differentiate between the various organisms causing these affections of the orbit. It was necessary in a given case to decide whether a pus-forming organism or a streptococcus was present. If, with cdema of the orbit and a high temperature, a streptococcus was found, operation increased the danger. It became necessary to chase the organism throughout the head, with a strong chance that the patient would die. It seemed to him that streptococcal cases should not be operated upon and that they were suitable cases for the use of prontosil or serum. W. S. Thacker Neville, referring to the recommendation to give prontosil, said it should be given in large enough doses; a person weighing 7 stones should be given 20 tablets of prontosil in tw enty-four hours, or 100 c.c. of it in soluble form. The dose of the sulphonamide was calculated at the rate of 1 grm. for each 20 pounds weight, or 1 c.c. for each one pound up to 100 pounds, and 0-75 c.c. for each one pound up to 150 pounds in twenty-four hours. Two prontosil tablets three times a day was a quantity which he regarded as useless, as the dosages needed to be quite large. He considered that it was safe to give prontosil until the patient became blue, and this could be done in twenty-four hours.
He had in mind two cases of orbital cellulitis. One was in a girl who had double orbital cellulitis due to pansinusitis. She was in a toxic state and was very ill. It was 61 Section of Laryngology 1407 before the days of prontosil, and he had treated her with large doses of haemolytic streptococcal serum-60 c.c. a day.
The other case was in a child aged 4 years, who had a cold in his nose on Sunday, and on Monday had proptosis of one eye and that eye was fixed. On Tuesday an *eye specialist was called in and an incision was made in the orbit. On Wednesday the boy's father, who was a nose-and-throat specialist, had a skiagram taken and finding the sphenoid, antrum, and ethmoid opaque, proceeded to operate intranasally. The eye was blind and there were retinal haemorrhages. After the intranasal procedure the proptosis did not subside, and, accordingly, after two days, an external operation was carried out; a perforation was found in the os planum, and a large abscess behind the eye. The patient was his (the speaker's) own son. E. D. D. Davis (in reply) said that Dr. MIygind had spoken about the discrepancy in numbers between the ethmoid and the frontal sinus cases. If the abscess burst through the floor of the frontal sinus it was classified as a frontal sinus case, but probably the ethmoid was also involved. In children ethmoidal suppuration was more common than in adults. The antral suppuration was secondary to the ethmoidal disease.
S. H. Mygind (in reply) said there were three different stages of the condition: inflammation of the intra-orbital tissue proper, peri-orbital abscess, and simple swelling of the orbit. In the last there was not yet any infection of the orbit.
The condition which was most dangerous, as it was mostly fatal, was a real infection of the tissue of the orbit itself. In his series were four such cases, all of which were fatal.
He had operated on between 80 and 90 cases without having trouble from omitting to stitch the lids, and nearly all his cases were instances of infectious sinusitis. To omit opening thoroughly was dangerous. Experience showed that in some cases when there had been trouble afterwards, it was found that all the cells had not been opened.
The Relation of Upper Respiratory Tract Infection to Early
Bronchiectasis in Children By J. H. EBBS RECENTLY I analysed a large number of post-mortem examinations in children, in order to determine the incidence of otitis media (1937) . I was particularly impressed by the number of infants and young children who developed an upper respiratory tract infection followed by a more serious condition which usually resulted in the death of the child. One group which I found of particular interest included pneumonia and conditions related to it. These I have studied in some detail, following a similar plan to that of McNeil, Macgregor, and Alexander (1929) , in their series of articles on " Studies of Pneumonia in Children".
The material for the observations which I wish to make in this paper has been gathered from 200 cases of pneumonia and related conditions, examined post mortem.
The result of examination of the sinuses and middle ears is shown in Table I . 
= 80%
Of the cases 85 (42-5%) were found to have gross infection of one or more of the accessory nasal sinuses, while 133 (66.5%) showed evidence of purulent otitis media.
SEPT.-LARYNG. 2 *
